Effects of sulphydryl reagents on the structure of dehistonized metaphase chromosomes.
Dehistonized metaphase chromosomes lose their apparent axial organization (the 'scaffold') and sediment more slowly following exposure to beta-mercaptoethanol (BME). We have subsequently treated BME chromosomes with reagents that oxidize protein sulphydryls to disulphides, and found that if calcium is also present during the oxidation an apparently similar axial structure is restored following dehistonization, as seen by microscopic examination. In general, however, we do not find that oxidation restores the higher sedimentation rate of dehistonized control chromosomes. Analysis of residual core protein in dehistonized chromosomes by sodium dodecyl sulphate/polyacrylamide gel electrophoresis fails to detect any differences in polypeptide composition related to the state of oxidation or to the presence or absence of visible axial organization. Combining our results with those of other workers, we conclude that the axial structure evident in dehistonized metaphase chromosomes is maintained, at least partially, by inter-protein cross-linking, although in vivo this may not be via simple disulphide bridges. Additional factors, which we have not yet characterized, but which possibly include heavy metal ions, appear to be involved in the axial organization existing in vivo.